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<a WVE^I ^i^h ^€ i=3!*l£h 

pfl^J 1=31*13 ^ ic#^>^ ^r^^4, ^#3^r S^l^l^ ^ 

^ *^ J=€*H ol^^ til^l ^ ^cfl t§^£ TflojM ^<2^, ^ Tfl 

o]M 7l]olM if-*Kr #51*11 ^l^W. 

tffST^ yT-t^j ^He)- S^o} ^ta 

2. 6 
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-R-JL^^: «VE*I1 ^ H ^{Semiconductor 

device having expanded effective width of active and manufacturing method the same} 

100: «K£*ll 7]^, 105: 7l«^ S.^., 

200: m^l^l, 205; S^l^l^ ^ , 
700: TflolM ^c^^-, 800: 7flo]M 

^] 

£ te^l ^ ZL fJ-fH 3* ^*|, <3 ^ 

-B-SL-^ (expanded effective width of an active)^ *}^) ^ zz. « c v 
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<8> ^1), ^ ^7l7> ^^£7> ^^lJl &tK tili^l) 

efl^tfl, DRAM ^Hl^|-7> *I*8^<*I| s£ H^^^EKcell Tr)^ ^ ^7 

o> DRAM Bl^efl 41 (refresh) ^ # € S^l^E^ ^ p^jr).^ j=l 

^§>7ll cflif IV 5W. ^€31, ^£^11 ^^1^1 -t 

^e^ ^]o1e ^ol( S ^ ^)9\- ^ ^^(active)^ ^1 ^o]slo\) n^, ^ j= 

^^l^iEi^ ^ ^oj-^. ^1-71^. ivs. -fr^l^^ ^oi^JlS- ^ ^fl^ (channel) ^£7} 
^j9lW. ol&|tb *fl\3 ^7>^ ^( junction)^ # ^-(electric field)* 3.7]) 

*}3L 5E*V ^ ^(defect density)* ^7>a] ^ elHell4=) J^-fr tr^K 

:io> sfb, aVEsfl ;g-*]o] nl^l^ ^(shallow junction)* *ffe 31, °1 

^ = 31*1 2^ ^ + 2) lr^# ^Tfl =14. ^ ^efl^/^JSLi ^ 

*11\S iS-5^r 7}*$ ^7># ^-£*H °lfe ^-ff- ^^(5E 

ii> al£^l ^ 3.7l7> ^£]Jl ^]^£7> ^r^l^^ STKShallow 

Trench Isolation)* °l-§-*}^- 9X^. STI^ sfl^^ 3M5E^<*IM tt^*]-^. iE«l r^*} ^ 
3 ^RH -^-^r^Hr #^°1 SA^h ^Eiq-, o]e^> STI» *fl-g-« <§<%2) 

12> ^- o]=.j7^> ^ 7l#^ «^ *Jl^* ^-^1^ «3 
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#°1 ^ $H <8^3 s-ol e^^i^e^ ^aj-g- 

<13> £ ^tgo] oj^Jl^ ^ Cf^ 71^^ *Mlfe. #7^ «V£.^1 T^dE:^ # 

<14> ^-71^ 7l#^ ^^]. 7 l <£ ^£r, ^H^l 7]&3±, #7l 

#51*11 7l ^-g- O.3. S^l^l^, ^7l <£*f ^7l S 

^ ^ #71 S31*H ^^Rr ^"71 ¥l-£*fl 7l^-S] #«§? #ofl 7ti°"|J= ^ 

^ #7] TflolH ^<g^ ^Hl 7flo]E *I^M- tili^fl 

<15> o]trfl ; ^-71 4i7> ^-e)^ <#7] 71^:^ #=§h &t£6\] ^ ^ &o]g- 

?M 9X^. #7] ^#£1^ M 31*1 5} ^ ^ ^ ^7] J=3!*H <?]^<5Rr ^"71 til 

51^1 7l^ oVefl uH^ofl ^^s]^ ^-^-g- w-^^o. ^ £ ^ 

* iiJi ^7l ^ -g-sm <3#€ ^ 

<16> # 7 j<il 7l#3 ^*>7l ^ 4^ ^£r, #51*11 7]^ 

^ ^Zj-*M 1=31*1* ^^th #71 I=3l*l«- ^ #71 E^l^o^ 

^-^^ ^#tb4. ^-7] ^#£]^ M^l^Sl #<§=■ ^ ^ ^ 

#7l M*i!]*H *l^*Rr #7l tiV£^l 7l^ ## #ofl TIME ^cgnl-o. ^#^1-^. 
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<17> oH, # 7 1 4i7}- ^-el^ #71 J=31*1# ^14-fe °ti#^M: ^#*>JL, #71 J=iffl*l 

^ ## i^KE-lf- #71 nfll-^ ^Tl^H *!#€ ^ & 

<18> #71 TflolS ^<a^ ^§#*Kr &7\] c]^ofl #71 i^Sj^r S^l^l^ ## 

^ #7i m^i^Hi <y^H=- #7i «i£^i 7i^5i #«§* £-«J s^-g- 

*g#^ ^ 9X^. #71 ^ oj£ ^ ^#^r 

< 20 > o)t}, ^ ^Hl« #>M|*1 -S^^. * 

*1M *fl*sq<H*lfe nj-eM, -2-^ ^ ^ ^.g. 

7j-a*>7l fl*fH 4#£|ol^| ^ol^ ; 5.^ Aj-oflA-1 lir ^<a^r 

A^-fr ^mtf. SEtb, ^ 4€- %■ SE^ «K£*fl 7l^h^l '#'6fl o^rfej-ji 7l^fl S] 

^ #7l °]*& #71 # H^r ^T^l 7]^ ^ ^ 3#SM ^« ^ 

<2i> E 1 ifl^l 6^ t^S] *j|HHoflcfl ^"#^ %# -B-JL^# 7>xlfe 
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«VE*|] #*1 ^ =L ^ ^fj-g- <£*$^7) sftuft^ ymmLS. 
<22> s. 1-gr ti>£^l 7]^r(100) M ^1^1 (200)1- ^*H= #31* 7l|^^.S. M-Ej-^ 

<23> ^l^iis.,.^^- 71^; -f-aj- ^ a>3E.^ll 71 #(100) *D = ^^-(310)* $ 

sflH ^5l-^-(310)^- tflef 10 oA ^^2) 4 1 SSl^, £3*1 

*ll I^Vs}-^ ^€ *r flt=|-. 

<24> sflc ^>2].nl-(3 10 )^. o^o^ aV£^) 71^(100) <3^# 7>e|^ 

is (400)1- ^^W. °1 Si ^ ^£i(400)ir sfl= #3}-^(310) ^H] ^e)^- ^S^-fr 

^*>JL ^4 ^ ^O.S SflE^H ^ o^cf. 

<25> o]e^*V 0^3.(400)1- «H *}^a.(400Hl ^1*IM ^#5^ 7]# 

(100) ^W. ©13^ ^b}^ STI ^5}- o] -lo^ + 9X°-*\, °H1 

^VS.^} 71^(100)^1^ H 31*1(200)71- ^^^cf. o)^ t H 31*1 (200)^ 

oil n^e* SL=?-m= a°l7> ^51 ^^sm-, tfl§? 2500A ^£2} ^lo^ ^ ojcf. 

<26> £ 2^ S 31*1 (200)1- *H4-tt *fl-§-^(f illing layer: 500)* ^ ^ ^ ^-^1» 7fl^= 

<27> ^lajiis, J=3!*l(200)» ffl^r cfl l-^-( 50 o)^- ^ M> ^^cj], ^si^ a>^. 

#5. ^t!rt}. olrtfl, olsl^- nfl -§-*}-( 500 )£: £3^1 STI *3J* nj-ej- ^^4. 

(500)* *§^$ ^, u|]#^-(500)^- °l^Rr ^el^ ^Sj-^- ^m^- 

(densifi cation)*Rr 1^-8: =r 
<28> oIe^ ^#^(500)* ^^-^r 4-, ^ <3°r (CMP: Chemical Mechanical 
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Polishing)*H ^3L(400)^ s&o] h^^S.^ *fl^(500)# ^SKH^f. 

& *fl-i-^(500)£- ^7]^t CMP o)^.d\) ^30^ sfr 7 ] P>^a.(400)^ ^(401)4 

<29> t>fl#^(500)^ #0^ 3f4=- ^6fl 5L-g-^ ^71 CMP ^ 

4 ^ °l-8-«H 'B#^-(500)-8r ^ ^1 *|zHM *fl7l ofl 

# «-<H, CMP ^ofl ^^.^-(500)^ 1500A ^5= <qzHH ^T^tf. clofl nj.^ f 
*fl-I-^(500)£- ^3.(400)^1 Ji4 -tf^f fe°l# sfl ^ €4 
. ^7l^r ^-w<H3 ^zj-o.^ ^^^1 -t>sl-# ofl^MCoxide etchant)* °l-g-«Hr ^ q 
^ °l-g-§ <r 5tU, <>lHtt3 <£s^ cfltb ?H ^ ^ 

* °l-§-^ ^ 9XA. 

<30> ^ ( nfl§^-(500)* ^^*V7l #7ltb ^1(200)^4 ofl^-^-(500)^l Tll^l 

wl^Cbuffer layer:200)# c| ^ &i=h °l^^r ^^^(200)^- nfl-§-sK500)£) 

-tirSHM S ^1^1(200)^1 ^ °l^Rr «h£*ll 7)^-(l00)^ ^e)^. ^ 
« 4 s -§-3 -g-^r €^-*>7l fl*fl>H i^^r}. o]e^ ^#(200)^ ^5]^ 
3 ^HflS. 3E<9€ ^ Sa^, 0 1^*V ^n-er ^ ^^(source)* °l-g-^ <g 

<3i> 5. 3^ o>^3(500)» allTlSRr #31 -a 7 |)^ o. s M-^l-^cf. 

< 32 > w>s»f ^o) O fl^^-(500)# 3flE^^ n>^£L(500)« <^^^1 

^el^ 33^3 ^S^(strip) ^mtfl, ^ ^ ^.o_s. ^7\^St 

A. °]^r ^3.(500)^1 *fl7Hl D ll#^-(500)^- ^>3c^l 71^- 

(100)3 ^ jL^^f 3^ 7M ^ 91 A. 
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<33> £ 4fe *ti#sK500)-§- S 31*1 (200)2} #4* #^(205)# ict^Rr ^7} £ 

<34> ^l^o.S, *fl-g-^(500)-i: 4i^> ^•2)^(500')^- oje^ a]z}- 

^ 1^e f ol-g-^Rr ^ ^ ^-4 ^ ^« 0 M3 Aiz]-o. S o]^^ ^ oicf. 

7l^(100)# °l^Rr ^Sl^-*}- nfl#^(500)^r °l^M=r tflSfl 

^ 7Mb 2*1 ^ °l-g-*H ^li^ *M8€ ^ 5M. 

<35> ^"#tt ^ ^#^-(500)^- tflef 5Q0A ^S. n-1 ^ 

ait}. x>fl#^-(500)^r £ 3°1H ^-o] 0.3. «V£;*fl 71^(100)^ 

z\- cfl^^r ^°]!- 7>^1 Jl *io £ii ^4 ^-S)S]-(500 , )^r 7}& 

(100)21 S^U05)iLt} tfl^= 500A ^5. ^ ^°1^ ^€ 

<36> o}si). go) ^-e)^-(500')^r *fl#^(500)°l eHli(recess)£M ± 

7> 51^(500' )£: S^l^l (200)^1 ^ ^^(205)* i^#^>£^- ^^rf. o]nfl ( 
S ^1^1 (200)^1 ^ ^(205)°1 ii#Slfe 4i7> ^-e)^-(500')2l 2) 

«r 5^. 4^1, ^#^-(500)* ^l^m 3£°fl S ^1(200)21 # 

^ ^(205)°1 ivfrS)ir ^^7} ^ 5^. 

<37> ^ ^-^21 ^aHHIa-1^ <#7]& E.$\x\ (200)2) ^ ^^(205)21 ^^1 7>, 

(200H1 Sl^SRr 1=31*1 ^3*1 #51*11 71^(100)21 ^ S^(105)2l tH 

tflBf 15% o]#oj ^ ^ oj^. w].^^!^ M 31*1(200)21 #^(205) 
21 ^JflSr, ti>£^)l 71^(100)21 ^(105)21 -iHl cfleflA-l 30% vfl^l 60% ^S. o)^- 

°d ^ ^ ^Bl^-(500')ol i4 ^re]2l 7l^# ^ ^ 3*4^] 

S ^€ "fl, ^7]*> J= 31*1(200)21 v^Sjfe ^ ^rt (205)21 ^^1^ alcfl^ 7^^711 
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€4. «K (200)^1 ^#£)^r ^3(205)3 Sjtfl igflfe. ^> €-21 ^<H] ^ 

<38> h><4 ^o] nfl-g. ^(500)01 ^z^s]<^ ^> £-2^(500' H ^ 

^ ^§K510)2l ^#3^7 J?-** ^ fl**. 

<39> i 5^ ^3^(350) ^ S^-g- l-^##(600)# ^*Rr ^^]# 

<40> ^-S]^(500')# ^Mtlr »V3- ^, ^#3^ 

7l^r(100)S] 5.^(105) ^ m^l^l(200)^ ^(205) #°fl s)^ ^5^(350) 

w>J£^l 71^(100) ^ ^*Hr #31* 3 *r Slcf. 

<41> sj^g ^^(350)^- ^, ±.*} ^-e)^-(500 , )^l W>£^ 7]^ 

(100)^1 °l£r 2^-g- lr^##(600)# 1^ W. o]s| 

3: ^ 2^-g- #^§-#(600)-g: *$s§Z}7) ol^ofl E^^iEl ^-g- 

H(well) o]^- ^oi £ - ^£L(field) °}£r =^ &t)-. ^l^tb € °l-8r ^ 

°J ^= o]^ <^^^1 ti>£^l ^ ^ 

<42> DRAM ^<HH NM0S1- *fl-§-^r ^-f , -#7)*}- ^ S^-g- 

*(600)^ i^(boron) ^ P tg 5:33 (doping )ofl o^a-} ^ o^. 

^ -g-^ l-^#^(600)£-, ^> £-5^(500 'H a> 

£*fl 7l#(100)£l ^ i^(105) o>efl Lfl^o]] i£n> o^s}, M^l^l(200)^ ^ 
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#^(205)^1 5.^ ^>efl <a^£H H#^li=r. 

<43> o]sq. ^-o. ^oj- S ;g_g_ #^##(600)^ #7l ^ w>sq- ^-o] ^ -g-o] 

o] Sl^SM ^E|££, #71 ^ 1±€- ^ ^MHl ^t^tt 1 ^<*fl 3 *JH 

*K£*11 71^(100) #<*f| $-^r°\) S-^slfe- ^^(H^s)^ ^# 
(segregation)* ^ ol^*b ji^o} ^ -g-ofl Miffl*l (200)^1 ^ ^ofl 

^oj. ^##(600) Y^-Sl ^£7} ^ XI Cf. 

< 44 > o]§ ^1^71 ^SJH, #7ltt *W ^ S^-g- l-^##(600)^r *g# 

*rfe °l£r °l£r ^-2.3. ^r^^^ 3 °1 H}^^. ol xrfl , ^Af o]^ 

z^^r ^ Sl^, tfl^l (symmetric) ^ 21^ s)^ 

«^ ^* ^»l-§-« ^£ Sit*. ^1^ ^ °l£r ^<*H 3*fH, °1£ 

* £^^1 Hl«fl -g^iLS. S ^1^1 (200)^ #4§r ^(205) ^f-^H 

<45> o)2± Qo] o]£- *9*# "s: °l-g-*V^ ^#5)^ ^ S^-g- 

(600)£r, «>£^1 71^(100)51 #^ k^(l05) ^>2fl vfl^*l) <a^tr S^lS. $ 

o]sl^- l;^##(600)ol S ^1^1(200)^1 ^#£1^ ## #^(205) 3.^ ^>}-efl ifl 
1I3!3r S°lS <£#£|^ ^Efls *|#^th 
<46> s_ 6 £. wV^^l 71^(100) #*ll 711 6 H ^^^"(700) ^ 7fl^l e ^^"(800)^- ^S^} 

^ #31-1- 711^3 o.S q-El-Hflcf. 
<47> ^1 ^o.S., sl^ #5^(350) iE^r o]A sflc a>^.^ ^ ^4 ^ ^ 

u o V ^ #zl\2.3. ^71^ ^ TllolM ^<£^-(700)* <QrV\Z\ 7\}o)m #3^ ^-JlS. ^t^. 
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7flo]E ^^^-(700)^: cfl^ 50A ^£^1 ^MlS. ^ojE ^o^^- 

(700)^ ^> ^-^^(500*)^ £l*)H «>£^] 71^(100)^1 A$%g\B.S., 

#£.*ll 71^(100)21 5.^(105) ^ ^Wel- i^#£)£r H3!*l (200)3 ^ 
(205)3 £^ofl£ 

<48> ol^oil, TflolE ^^^-(700) ^Hl M^fl^liE^ TflojE 

(800)-i- ^l&ltb 711 olM €^-(800)^: S. 6<Hl S.a>€ «f3- £°1 ^S^l 7l^h 

(100)3 #«§r 5.^(105) -SHHStt ^51- i= 31*1(200)3 ^ <^t»(205) 7\) 
o]E ^<g^(700)* 7fl7fl*H ^^^4. 

<49> Oj-el-A^ TflolJE ^^-(800) 0>2fl^^ ^€*1^3 3}-^ ^ <£i=, eg 

«33 -B-JL^o] O.S ^ Sl-^, 4^*1, «^ <333 -8-3l ^33 ^tq« 

5W. ^, *^ ^3 -n-5L#°l #51*fl 7l #(100)3 £^(105)^ 
«H M« *1 (200)3 ^ ^^(105)^1^1 *r 

<50> TflojE *1^.(800)^ ^1, M^l^B] ^-jr <>)^}^ J^O] gj 

di-^i <8«Kdrain/ source region)^- ^1^ M€*l^ db^r* ^ &tj.. o] 

<4 ^ol tg^£)i=. E^liE^ ^-71 3. h}.^ ^-ol ^ eg 33 s^ol ^7>3<H o}^ f 
1=^*1^3 #(^3 O.S *fl^3 #)ol ^cjl£ Jl4# M-Ef^i ^ 
<51> ^ S^l^o] ^3 7JOH1 ti>Wl^^l-ZL 

Tflole #^-(800)3 ^OS-ga^S. ^3 ^)6|| a} 31 ^4:2 °^3l^ $1A£S, ^tfl^ 
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<52> ofl-i- ^o] t a>^1 ^ ^-0.5. >§o^ tfVjz*!] 71^(100)^1 ^ S^(105)°] 1000A 

^ 7>^14JI *>J1, i*} ^-£1^(500')^ S°l ^#3^- S ^1^1 (200) 

0\ ^ *^<q s-o) 500A°l£r *>^, ^^^j Til o]e #q-(800H ^-g-*>fe »^ ^ 
33 -ff-JL^-g- 2000 A °1 € 4 s fl**. ^r, ^7>o] ^ cflti], ^ <3<*£>] -^Jl#^- 2«fl J?- 

<53> #71^ W>4 ^o] ^ <^<q -fj-jL^-g- + olO HSi ^7]-Ol #^ofl 

3t!r ^ SfiL* $W ^ ^S£» ^Tfl ^ & 

^ 9X°], DRAM^ El^Efl^ ^H3^ 7H^i^r ^ &H=r. 

<54> I 7 D J 8f 4 ^2^M<^ cj*> Jg-^ cg^o} -ft-jL^-g- 7}^ 

<55> ^ ^12^aHH1^ S^^l(200)« nfl-f^ ffl#^"(500)* ^^^>7l o^ofl, 

tf|sl^(510)^ 31^4 ^Js)-^ liner: 550)1- iE^Rr ^<>1 ^ll-M^Hl 

<4 q-ecf. *fl2^HH>H ^l^Ai^oii^sq- -g-^tt #s -^J:^ ^MIS 

<56> 3c. 7£- ^31^(510) ^Ml Hr°lH(550)# ^*H=r 7fl^^.S 

<57> ^I^JIS, ^^1^1(200)* n>i^(400)« °l-g-*Kr ^nfl^ ^ilS ^T5>JL V] 

^#(510)^: t^ofl, ^#(510) ^1 ^S]^ ^sl-^ B}o")ui(550)» 

^ ^el^ ^3^3 Efo}ui(550)^ ^ 1 ^ ^°]i-f 

(annealing) *3 ^<Hl^i ^^^h(500)«^l 3*lH ^3 3^ -§-^ ^sM^ oV5£^l 7) 
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#(100H1 HM8« *r *(pit) ^ ^ ^-fr ^Ml*H=r cfl -B-g-W. 

<58> s. 8£r &MMC550) ^Hl ^> £-eKK500') ^ Tflols ^^-(800)^- ^>^^.S. ^ 

<59> ^l^o.s, ^sl-^ e}om(550) -^Hl ^#^-(500)^: ^zfrSM 

-£^(550')^: ^, 7flo]j= ^^^-(700) ^ Tfloje ^^-(800)-g- ^tH}. 

n^^H. *W ^1-^(500), ^3-°^r ^> £-em(500' )o] Jf4- ^ 

<eo> oi# ( *^-8: ^H)» ^Ml^l ^^^V^^-M-, °H 

<ei> ^- ^ofl r^-s^ ( ^^>oi ^ ^cfli ^sKn -H-Jl^ 
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1] 

J=3l*l^ ^ ^ ^ ^"71 m«*W o]^^ #7] w]-3E.^ 

71^-3 ^Hl ^€ TflolS ^ 

2] 

3] 

HJt 1 "* 4] 

*Hl^°fl 5a<>H, ^71 ^-e]^ 

^-71 ti>£^l 71^-2] ^ X^^] Wl^fl ^ 7H^r ^-2.3. 
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5] 

[33^8- 6] 

^"71 TflojE ^n^g- 7fl^5H ^71 j=3l*l^ ^ i*JL >^7l -g-S]^ 

7] 

^-71 ^#5]^r 1=31*1^ ^ £ #7] M«*H ^71 

7l^ ^Hl 7)1 oje ^o^^ ^*Br #31; gj 

Sfrfe ^>£^1 *ll 2: 

[3^* 8] 

^f^r #31* 3 S^Rr 3^8: ^8iLS *Rr #*1 ^lS ^ . 
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9] 

M« *§^*Kr #31» 3 £#*Kr ?ASr ^SLS. i5\±r #51*11 #*1 ^ «o^. 

10] 

^•7) #51*11 7}&9) ^ K^o\] HlSfl ^ S£ £<>1« 7>X]£^. ^5)^ ^ 

^sls. *Rr #51*11 afls 
11] 

*>T7 ^T^l» i^Kr 7 AS- ^$0.3. ^\-~ #51*11 #*1 ^12: 
12] 

^17^1 9X°]x\, ^7] M31*l# *§^*Rr #7^ 

^"71 #51*11 7l^r ^Hl sflJE. ^Isl-^-i- ^*Kr #7fl; 

^7l n}A af ^lz]- ol-g-^c^ ^-71 #51*)1 71^-lr ^z^Rr #7}ll- if- 

^71 4i7> ^-S^* ^*Kr ^711^ 
^-7] 1=^*1!- Pfl-f^ nflS.^ 
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#7] #* #7l nfl-g^* ^ 7} 7\}Z$ 

#7l D>^ 3 ofl #7l <&v}Q Dflfn^ ^Z^Kr 

#71 n}A 3f ^T^Hr ^ 

#7] P}i37} *j)7^ ^41-^ #7l nfl#^ ^ZJ-SH M^l^l^ #4§=^ ^ 

^ #3l» if-*Rr *>fe #*1 ^ 

13] 

#71 E^o} ^ ^ #71 M?]^H1 °]3*Rr #71 HlrJESfl 

71^ #^ vfl^ofl ^ ^oj- S^-g- f$S$^5r #3l» 3 S^Hr 7 A 

* tilH^ #*1 iMl. 

14] 

^15*oHl 91°)*), #71 ^#*Hr #31^7 

«V£*ll #*1 ^fc 
15] 

>117«1 SA^H, #71 TflolJi. ft^*- 

#7} TflolE ^nKg. 7 fl 7fl *H #7l M^l^l^l #^ ^ ^g- #7l 4i*> ^ 

#iLS. <£#£M1 f^^S <5Rr ^}£^1 #*1 ^ ^ . 
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